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LETTER OF TRANSMITTAL. 



Department of the Interior, 
BtiREAu OF Government Iiabokatories, 
Office of the Superintendent of Labohatoeies, 

Manila, June 8, 1905. 
Sir: I have the honor to transmit herewith and reeommenil for 
publication "Further Observations on Fibrin Thrombosis in the 
Glomerular and Other Renal Vessels in Bubonic Plague," by 
Dr. Maximilian Herzog, Pathologist, Biological Laboratory. 
Very respectfully, 

Richard P. Strong, 
Director Biological Laboratory, 
Acting Superintendent Government Laboratories. 
Hon. Dean C, Worcester, 

Secretary of the Interior, Manila, P. I. 
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FIIRIHBR OltSEIlVATlOSS ON FIBItIN TKROMBOMS I\ THfi fiUMERIIUR 
AND OTHER 8ENAL \mm IN BOBOMC PUOIIt. 



\- Herzixi. M. n.. / ilhiil ,^<'.l Bi..(.,„ 



A short time ago tlie writer called attention to the frequency of 
hyaline fihrin thrombi in the glomerular capillaries and in other 
renal vessels in bubonic plague. In the introduction to Bulletin 
No. S3, Biological Laboratory, Bureau of Government Ijabor'atories, 
Manila, October, 1904, entitled "The Plague : Bacteriology, Morbid 
Anatomy, and Histopathologj'," on page 10 the following reference 
to these histopathologic changes was made : 

III studying the hisLopatbology of plajrue a I ghh interestu g 1 ai ge nus 
found in the kidneys, namely, extensive and fieqiently i>c i ring hval ne 
fibrin thromboaea in the glomerular capillRnes A^ t appears tl at tl la 
change has not been described in the study of tl e 1 1 eroseop e Bnaton ^ of 
the disease, it has been considered somewhat at leigth 

At the time the above was written, the histopathologic chang 
under discussion had been found in seven out of twentj ca«e<' 
examined. When these investigations iverc undertaken as was 
stated in Bulletin No. 23, the important publications of the Aus- 
trian I'lague Commission were not accessible in Manila. Only after 
the bulletin was in print did they arrive from Europe. From the 
Austrian commission's publications it is evident that Albrccht and 
Gohn had indeed previously encountered the same changes and had 
even reproduced them in one of their drawings, but it is equally 
clear that they have entirely misinterpreted and wrongly described 
them. It is obvious that the material from which the description 
and illustrations were derived had been improperly fixed, and hence 
its examination led to the faulty interpretation of the changes 
which liad actually occurred. This interpretation has been repeated 
again and again and quoted by subsequent writers in the description 
of the histologic changes in plague. I'lvcrvujiere do wc road of tlic 
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hyaline degeneration of the vessel walla, and nowhere are the 
thrombotic processes clearly and unmistakably described or tlicir 
frequent occurrence and importance sufficiently emphasized. 

Albrecht and Gohn (Vol. 11, p. 5H>, of their report) describe the 
kidney changes in plague m the following words ' 

lu ]lague &1 in manv infectious diseases the kidn«\s brth nniio- 
anil niicroscopicallj exhibit in a mtst pronounced manner the Tigris of 
parenchymatous and tattv degeneration Histolc^cally one aeea m them 
not only the hanges of eloudv swelling ind simple fattj degeneration 
but also lo-s of nuclei and neeroHia 

Multiple corticil htmuiihages in the ihaj e of tjpical gloraeiuUr hemoi 
rhnges ire ier( frequent In many pligue kidneis one finds a \ery 
tnking glomerular change The individual capillars loops are transfoimed 
into cords [stiange) which stain «ell with eosin are still sharply 
differentiated and which consist of beam or thread like appearing coagula 
\ (ft lutein] In this mannei these glomeruli deeply stained and well 
preserved in their shape contrasting nith tic reraainler of the poorlv 
stained cortex form a ier> striking picture lietween bueh a glomerulus 
and ita capsule there la never any exudate The 'vasT ifferentia leading 
to the glomeruli often shoii the same picture of coagulation laennnMnga 
hiMpr) and the latter is not on!i found m the vahcular lumen tut also 
involTcs the vessel wall (See Table \I flg 1 ") In geneiil these 
pictuies aie completely identical wttti those which we observe m multiple 
splenic fod and in genuine plague pneumonia 

Here also we are dealing with coagulitions in the blood m the tissue 
juices m the elements of the vessel wall itself i htch can not be statned 
<u,cinding to Wexaert s fibrtn mttl od ' and wl ich when stained by the A an 
C leson stam assume a light yellow tint 

'buch glomerular changes are found only In such cases in which leiy 
numerous bacilli are circulating in the blood The baeilh then are found 
denteli crowded in the capillaiies and small ve&sels of the eortcv ind 
the\ an als) he been al undanth betfteen tie coid and netwiik cf tie 
^asLUlar luRiina 

Such IB the de'-eription of the viSLulai chmifes of the kidiie\s as 
gnen b^ Albiecht and Gohn In this connection we must point 

This quotation his been translated from the original as literalh as 
possible 

According to their exj.lnmtinn of the tal les fig 1 Table \I a i lored 
drawing was prcpamd fiim mittiial fixed m the Mueller Orth fonnalm 
mixture and then stained with hsemalum and eosin 4s stated in another 
part of the present rtrport such a method of fitation is absolutely worthless 
for the microscopic study uf the thrombosed vessels Indeed ifter its use 
one obtains \erj misleading pictures simulating vessel changes, which are in 
fact not present. See mic r'Hcopn deacriptioii of our case No. 20. 
= Italics our own. 



d=yGooglc 



niit the fact that ive are not (lealinfr with capillaries* which have 
b g d g 

m h £fi n p. 

rt fi h m ee g 

se m gi ta 



h m d 



torn 



g^ 



sc p 1j 

ed ym 



dilated; the capillary loops, however, only partially fill the capsular apace; 
they are generally reduced in size and partially obliterated by hyaUae or 
leucoeytio thrombi. Besides the loops in the capsular space, are found 
numerous red-blood eoipusoles, mixed with desquamated capsular and 
reflected epithelia. * • * Homogeneous exudates are occasionally 
found in the capsules. 

The preceding very recent coiitrlbntion to the histo pathology of 
plogiie does not do justice to the important thrombotic processes in 
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the kidney in this disease; nor does thu dweription of Haindi (who 
worked under Mardiand) mention it at all. Haiudi had at his 
dispoea! material from fieven plagtii; cases and pieces of kidney from 
fi\e Hie di--cription of the renal eluingeB reads as follow: 

III oiii cases of plagup the glomeruli lary in appeaiante Tliey aie 
geneinllt large thoiv manj nuclei and then til) the (.-ap-iiilHi space com 
pletelv ilieir capillarieu are dilated and engorged with blood Occasion 
ttlh bncilh are diflfnsel^ distributed in these loops In othei ta^5 
lioHe\pi the glouieiuli aie small and the eapillaues contain little blocd 
If this IS tlie i-a&e and if the capillariin are collapsed the cap^ulai space 
eontaiiH a coaffulated amorphous mass oi a hyaline like (Jiyvlmartige i 
^ubstnnee or hlood the latter being foiiuil also between the loops 

Siiitt reporting the investigation of twmti cabtt of hubonit. 
plagiie and since beLoramg acquainted with tht above quoted piihli 
cation-, tht nritir hap. e\aiiiined eh(Ln moK t\pKal fatal pt-t 
tasf. We tan non not onh <onhrin our former statements as to 
renal *L'-sei tliangts in plagut hut tan further support them \n 
additional observation* and b^ additional staining methods em- 
ployed in the investigation of the material. 

The statement of Albrecht and Gohn, that the renal vessel changes 
which they have seen, but which they have misinterpreted, are to be 
found only in those cases in which numerous plague bacilli are cir- 
culating in the blood, we must contest, because our own investigation 
shows, as previously stated (Bulletin No. 23), that the presence or 
abwcnce of bacterial metastatic emboli and the occurrence of hya- 
line fibrin thrombi do not entertain toward each other the relation 
of cause and effect. These two factors are indeed independent of 
each other, though they may be present simultaneously. A number 
of our cases demonstrate this beyond question. We saw very pro- 
found renal thrombotic processes witiiout bacterial invasion and 
very extensive bacterial emboli in the absence of thrombi. Duerek 
likewise reports eases in which he speaks of the bacterial inundation 
of the kidneys without mentioning tiiromhosis. Of his ease ISTo. T 
he reports : "Everywhere in the capillary loops of the glomeruli and 
in other vessels numerous plague bacilli were found." Case No. 9: 
"Moat glomeruli inundated by plague bacilli." Case No. 11 : "Bac- 
teria! stains show an enormous inundation with plague bacilli ; many 
glomeruli appear as if they had been injected with bacteria; like- 
wise other renal vessels." In none of these caf-Ls are Ibrombotic 
processes proper mentioned. 
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[[owt'vur. so fiir a*' Hiiorok's rase Xn. 11 is I'oiicenK')], tliere is 
soTiu' siiPjiicioii that what this aiitlior ilL'Suribes as a bacterial injw- 
tion of the vessels may indeed be a hyaline thromboais. Sueh 
thrombi, in sections stained intensely with alkaline methylene bhie, 
retaiji the blue and might, if densely fibrous in i^trncture, be mis- 
taken for crowded masses of bacteria, 

ANALYSIS OF OUR 31 CASES. 

An analysis of tlie 31 casL^^ o( pl'iyue c\aitiirii>d liv \y< ■^liow' tint 
the total number comprise'- — ■ 

Groupl. Pnmatj uncomplieatcd buliunie plagut 111 

li. Priman biibonip plague ttith secondan plap:ue Heptit-o 

III. Piimar\ biibiiiup plague intli seeondarj plajfup pri 111 noma 'i 

IV. Priiiiari iiD<H)iYi]iliea.ted plague pneumonia 3 
V. P^lmar^ pneumonia Hith tweondarv septno p\Piiu» 1 

VI. Priiuan plajTue ^epticffiiiia '2 



Twenty-five of these were of the bubonic, four of the pneimionic 
and two of the primary se]itie ty}ie. Of the liuhonie eases then 
were — 

Inguinal buboes " 

Axillary buboes 

Cervical buboesi 

Of the total number of ;il ca^es tliciv ou-urred in — 



(■aiicasians (native-born American) 

MaIeK 

Females 

According to age the distribution is as follows: 

From 1 to 10 years 

From 11 to 20 years 

From 21 to 30 years 

From 31 to 40 yearn 

From 41 to 50 years 

From 31 to 60 years 

From 111 to 70 yeara 
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Hyaline fibrin thrombi in the glomerular capillaries and in other 
renal vessels were found in eases Nos. 3, 11, 13, 14, 15, IC, 17, IS, 
20, 23, 30, 31— that is, in 12 out of 31 cases, or in 38.71 per cent 
of the material investigated. These 12 cases are liistributed among 
the six pathologic groups as follows : 



c„. 


Total 1 Renal 
of cases thrombi 


age 
8 '50 


11 Primarv babonle plapie with secondary plagne 
III Pri^^ryTCie plwue «ith see* ndary pUgue pnen 


16 


'1 * 








100 


Total 


SI 12 


j„. 



Tht methods used m the histologic examination of our material 
wtre a* follows 

Pietes of tissue from the plagne bubo md from the internal 
orgms m each case were immediiteh faxed m Zenker a s>lution 
dnrmg the autopsj In a few uasw other faxing fluids nere 
used as a oontnd viz Muellers fluid the Mueller Orth foimalm 
miiturL and others feubeequentU the mateml wis deh^dnted 
m alcohol ind embedded in pirafRn The sections ^ere stained 
with hematoiylin eosui eosm alkaline methylene blue according to 
Wei^erts fibrin method (preliminari carmm -tun) Malloiy's 
anilin-blue for connective tissue fibers, dilute carbol-fuchsin, and 
Wright's modification of Eomanowski's stain. Tlie best method in 
the study of the thrombotic processes in plague is furnished by 
Weigert's fibrin stain after fixation in Zenker's solution. Fixation 
in Flemming's solution or in Mueller's or Mueller-Orth'a fluid is 
absolutely inadmissible for the study of the thrombotic processes. 
According to Disse the methods to be recommended in the fixation 
of renal tissues are very limited. Chromic acid and its salts, alco- 
hol, and many other means frequently employed are inadmissible; 
but Zenker's solution, which acts like saturated corrosive sublimate, 
is to be recommended. 

In al! of the cases in which we found hyaline thrombi in the 
kidneys, sections were also stained by Van Gieson's method. The 
hyaline thrombotic material always stains yellow, never pink or 
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orange. The vessel walls themselves do not show any infiltration 
with a material staining pink or orange ; hence a hyaline degenera- 
tion of the vessel wall in the strict sense of the term is not demon- 
strable. In fact, Van Gieson's stain is very well adapted to show 
the good state of preservation of the cellular elements of the vessel 
walls. 

Sections from the 13 cases with renal thrombosis were further 
examined for amyloid. This was done because Duerck in his case 
No. IG obser\-ed amyloid in the renal sections. However, the 
author does not attribute the presence of amyloid in this case to 
the pest infection, but to other chronic causes of long standing. 
We did not find amyloid material. 

The following is an abstracted description of the 31 cases of 
human plague. A full description of 20 of these appeared in 
Bulletin No, 23. In the present report we are concerned exclusively 
with the presence or absence of hyaline thrombi imd of bacterial 
metastatic emboli in the renal tissue : 

GROUP I. PRIMARY UNCOMPLICATED BUBONIC PLAGUE. 

<'ase Xo. L Left Inguinai. Bvm. 

(Nerropay Protocol No 1009 Postmortem examination July ''7 11 oilo^k a m 
about eightoen hours after death o the bofly ot C S a male Cbluese 3G years 
old froQi ^1 Santo Cristo Died July "b at -I o locli p m ) 

Anatomical dtagnoi s — Hvpertrophi of the heart eongesdon ind fattj 
degeneration of ihe kidne\« fattv inhltration and degeneiation ot the 
liver hemorrhagic inflammation and hypertrophy of the left itigumai 
femoral iliae and retroperitoneal glands hvpeitrojhv softening and 
congestion of the lymph gl inda in general multiple ^ubBero«>i in I sub 
mucous hemorrhages Bubonic plague 

3/icioscoptc ea^tmnatitm — No hyaline thrombi m the glomerular eipil 
tariea or in am cf the other renal vessels 

C\seN"> 2 Right Inulin vr Blbo 



hours after death } 

lnat07iic dioijHosts — Hemorrhagic left inguinal bubo Renenl lympha 
denitis multiple hemorrhages into the serous »nd mucoii^i membranes 
longestion and paienchjraatous degLneration of the kidnevs enngestion 
and fatty degeneiation of the li^er bubonic plague 

Microtiopic examination — In a mijorit^ of the glomeruli the 
tapiUarics are closed bv h^alme fibrm thrombi while here and 
there a Malpighian tuft is entireh free and nonom hided The 
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thrombi are gfnerally solid, thougli some arc distinctly tubular witli 
an open lumen in the center. Occasionally one sees a thrombus 
extending from a Malpighian tuft into an afferent or efferent veBsel. 
or even as far as an interlobular one. A few thrombi are also 
present in the small vessels of the medulla and likewise in the sub- 
capsular glomeruli- free zone of the cortex. Changes of the vascular 
endothelium of tht thrombosed vessels arc not demonstrable. All 
through thi. itiial tissue fairly nimieroue large bacilli, which retain 
Grams stain are tound. These 'micro-organisms clearly represent 
a postmortem iniasion frequently fpund in Manila in bodies upon 
whith tht postmorttni examination can not he made immediately. 
Plaint 1 a illi are not seen in the renal sections. 



inatom c diagitosts — Hjpertropht and hemorrhagic inflammation of tliP 
left inguinal and iliac glands passive congestion and parenchimatous 
ile^enerntioti of the kidnevH congestion and oedema of the lungs inultipli 
luliseroiis and submucous hemorrhages moderat* hypertrophy of the heart 
old epioardia! cicatrices atheroma of the aorta "plenomi-^'ah Bui onu 
plague 

Miciowopic tramtnaUon —\o h>aline thi mil in the ^! i i i| i 

!arie« or in am of the other renil le^sel-i 

Case No. 4. RieHT Inguinal Bubo. 

(Necropsy Protocol No. 932. F. H., young male Filipino, from 20 Alma Street, 
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Case No. ri. Right Inuoetja 


1, Kvi'o. 




ly Proto 


^01 No. 977, 0, C, Chinese irtale. 

Died after BD lIlneBB of two ^Bys c 

amination fifteen hours after death.) 


25 years 


old. from 



Anatomic diagnosis. — Congestion of the lungs; congestion and parenchy 
ntous degeneration of the kidnevR; fntt,v Regeneration of the lii'f 
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multiple RubsPi'oiis anil siibiniieous tieiiioriha^ 
lymphadenitis, fiubaoic plague. 

Microanopio cxaminatinn. — No hyaline tdioiiil 



inula JUL rfiijjfHosii — ( onife'.tion of tlip lung~ congestion ind paieniliMn 
jitoui (legeneiHtioii of the kiilne^a splenomegaU interstitial htpatiti-t with 
fatty degeneratmn hemorrhagic lyraphudeniti'i of the right mgiunal glands 
(.eiieral hypertrophy and eonjfe'ition of the iMitph glands Subseioui and 
Mtbniueoua hemorrhagew Bubonie plaRile 

Microsnopto examiruition — "No hialine thmmbi in 1}ic iilnincnil.ii i.ipil 
Inries or in any of the other renal lesseli 

Case No 7 Right I^o^i^^^ Biuo. 



rotofol No. 11 


300. July 5. 11 


after death, o 


a the body of G. 


Filipino iHif al 


oout 10 years old 



Anatomic diagnosis. — -Hemorrhagic lymphadenitis of tlie right inguinal 
glands; multiple lymphadenitis with great congestion and softening: con- 
gestion of the kidneys and parenchymatous nephritis ; fatty degeneration ot 
the liver. Biibonip plague. 

Microsmpic ejvmiimtioti. — Xo hyaline' throiiilii ia tlie f!l<nni;rviliir I'lipil- 
laries or in any of the other renal v,^-^els. 

Case No. 8. 1k<h.'inat. 1!ijbo. 

(Neeropsy Protocol No. 9«5. R. F., native, female. 45 years old, from No. 33 Calle 
Victoria, latramuros. Died May 7, 1904, at 11.45 o clock p. ra, ; Bald lo have 
beea sick four days. Admittea to San Laiaro Hospital on May 7 at 11.30 o'clock 

after death.) 

Anvlomic diapnosis. — Splenomegaly (primary?); [lerisplenitis ; cirrhosis 
of the liver with moderate fatty degeneration; congestion and parenchym- 
atous degeneration of the kidneys; congestion of both lungs; Banti's disease. 
Bubonic plague. 

Microseupir eiciimination—iio hvaline thrombi in the "li.niei'iiHi' capil- 
laripu or in any of the other renal es. ! 

CaHK Vo. n. i fFT FL oh H Hh a I « 

(Necropsy Protocol No. 1081 AMnaFpoQ aad onJ5Tm 
bugan Street, Santa Crui. i k to wo da D ed Janua y 1905 Po t 

mortem ejamlnation thirty wo hou s af e da 

Anatoitiic didynosis. — .Left fern 1 ai 

and submucous, henionhaget i re 
fVdema of the lungs. Bubc c ] lagt e 
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Case No. 10. Lett Inguinal A^D Femoral Hemobbii* r Ulim) 

(Necropsy Protocol No. 1116. O. K„ male Chinese 'S years old fi-on 84 Calle 
Nuevii, BiQODdo. Died February 20, 1905 after an illne?? of a t»w days Post 
iDOrtem examlDBtioQ eigbteen hours after death ) 

Anatomio diagnosis. — Left inguiiifll and femoral hemorrhagic bubo eon 
gestion of the lunga; acute pari.nehTmatous nephritis softening and 
enlargement of the spleen; bubonic plague 

Microscopic eaamination.^No hyaline thrombi in tlie glomerulai capil- 
laries or in anj' of the other renal vessels. 

Cabe No. 11. Right HeicoKniiARic Femorai, Bcbo. 

(Necropsy Protocol No. 1143, W, C, male Filipino, E3 years old, from No. K8 
Lavezares Street, San Nicolas, Died March 18 at i o'clock p. m. PoHtniorteni 
ei am in at Ion performed March ZO, 1905, at 10 o'cloek p. ra. 

Anatomic dtagnosis, — ^Right hemorrhagic femoral bubo; hemorrhagic 
inflammation of the right iliac glands; congestion and (edema of the lungs; 
acute parenchymatous nephritis ; enlargement of the spleen ; bubonic plague. 

Microscopic examination. — The thrombosis in the glomerular and 
other small renal vessels is of a rather moderate degree. A majorit}' 
of the glomeruli (perhaps two-thirds in the sections examined) are 
free from thrombi. In these free Malpighian tufts we generally see 
a considerable number of dilated and engorged capillaries. No com- 
pletely thrombosed glomerulus is found, but in those in which 
obliteration has occurred it is generally of a rather moderate, though 
occasionally of greater, extent. The thrombi are usually not very 
dense, but rather loose and incomplete, being composed of bands ami 
strands and sometimes of retieula of fibrin. However, quite solid, 
dense, and uniformly homogeneous thrombi are likewise encoun- 
tered, though not very frequently. In some of the glomerular and 
interlobular capillaries the incomplete obliteration depends merely 
upon the presence of a fine, wavy or angular filament of fibrin. 
However, the thrombosis, though of moderate degree, is not confined 
to the cortex; and small, more or less completely obliterated vessels 
are seen in the medulla. In the latter we see several longitudinally 
cut, dilated, and greatly engorged small veins, in which a consider- 
able number of leucocytes and a few filaments of fibrin arranged 
longitudinally are present. More solid and more or less completely 
obliterating thrombi are likewise seen in the medullary vessels. 
Morphological changes in the walls of either intra^ or extra- 
glomerular vessels are not demonstrable. Plague bacilli are not 
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seen anywhere in the renal sections, which, however, show diffusa 
invasion of the large cylindrical postmortem bacillus mentioned 
before. A study of the renal sections of this case shows clearly and 
nnmistakably that the fibrin thrombosis is independent of any 
demonstrable morpliologic vessel-wal! changes. If such is found in 
advanced cases with extensive thrombosis, it is secondary to the 
primary obliteration. 

There are present in some parts of the sections changes such as 
an increase of the connective tissue of the capsules of Bowman, 
fibrosis of the glomerulus, and increase of the interlobular connective 
tissue in general, which clearly point to an early chronic interstitial 
nephritis, which was present previous to the pest infection and 
entirely Independent of it. 

Case No. 12. Right Hemorrhagic Femoral Bubo. 



Anatomic di<igtMais. — Right hemorrhagic femoral bubo; acute parenchym- 
atous nephritis; multiple subserous and submucous heitiorrhages ; bubonic 
plague. 

Microscopic examination. — No hyaline thrombi in the gioiiiejular cJijiil- 
iBries or in any of the other renal vessels. 

Case No. 13. Eight Inguinal Buno. 



Anatomtc diagnosis — Right uiguiuHl, slightly hemoirliagic bubo, conges 
tion and (Edema of the lungs hemorrhagic pai enehj matous nephritis , 
multiple subserous tnd submucous iiemoirhages congestion and (edema of 
the bratn Bubonic plague 

Miiro'iiopii exammaiion — ^Most ot the glomeruli fxhiliit %es=pl« 
obhteiattd b} hyaline fibim thrombi In '^onit of the Malpighian 
tufts the thrombosis is quite extensive, m others it is moderate and 
m still others it is quite insignificant Howeier, glomeruli entireh 
free from obliteration are seen only rarely. Practically all of the 
thrombi encountered are made up of reticula and bands of fibrin. 
Completely solid and dense fibrin plugs in the glomerular vessels 
are not seen in this case. An extension of the thrombi into the 
afferent and efferent vessels occurs here and there. One also 
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occasionally sees a thvoiiibuB in an interlobular arter}' or in a vas 
rectum. The thrombotic processes are almost exclusively confined 
to the cortex, but a few thrombi are encountered in the medulla. 
The vessels of the latter are enormously dilated and engorged. 
The extreme glomeruli-free, subcapsular zone of the cortex iloes 
not contain any thrombi. Bai-illar nietaKtatJc emboli are not fnvind 
in the renal sections. 

Cake Xo 14 HniEiT ('EEVicAr. Bubo. 



Anatomic diagnosis. —Perforating ulcer on the right side of the soft 
palate; general hypertrophy: congestion and hemorrhftgie tedema of the 
general lymph glands of the body; tedema and congestion of the lungs; 
congestion and parenchymatous degeneration of the kidneys; (edema of the 
gall bladder wall; multiple subserous anil submueous hemorrhages; syphilis 
hereditaria tarda. Bubonic plague. 

Microscopic examination. — A moderate nundier of glomerular 
vessels show hyaline (fibrin) thrombi. Nowhere is this thrombosis 
very extensive or at all complete; it affects only a minor part of 
the vessels of one glomerulus. The renal vessels in general are 
very much congested, and a very few areas of blood extravasation 
are found. The few bacilli which are visible arc found in coiniec- 
tive tissue lymph clefts or in the capsular space i>f a gloiiiernliis, 
but not inside of blood vessels. 

Case No. 15. CKuvTi'Ar. Ri:b(). 

(Necropsy Protoco! No. 910, C. S., a FiUpLtio girl, 9 yearK o! agP, from Andn Street, 
Intramuros, Manila. PoBtmortem eiiaminatioQ five hours aftir death, or Satur- 
aaj, March 5, 1904, at 4 o'clock p. m.| 

Anatomie dia^mi». — Hemorrhagic, acute, paienehymatous nephritis ; 
congestion and ledema of the lungs ; moderate fatty degeneration of the 
liver; hemorrhagic inflammation, hypertrophy and softening of the cervical 
glands on both sides; moie or less general hypertrophy of most of the 
lymph glands. Bubonic plague. 

Microscopic examination. — The renal tissue presi'iits ji most strik- 
ing picture. Sections from both kidneys, treated by \\'eigert's 
fibrin method, appear as if the vessels had been injected with a 
violet- stained gelatin. There is not a normal glomerulus to be 
seen. All the sections show a more or less conipii'te obliteration by 
hvalino thrombi. Tn must of the Malpighian bodies tlic \\y:\\\w 
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thrombosis of the capillaries is so perfect that both the main 
branches of the afferent vessel and the smaller capillaries given off 
from the larger loops are sharply outlined. Some of the thrombi 
appear perfectly solid; others are hollow in the center, as can 
be seen both in transverse and in longitudinal sections; and still 
others are made up of fibers and filaments. The endothelial lining 
of the thrombosed vessels is well preserved. Where the thrombi 
are comparatively thin, one can see, both in transverse and in lon- 
gitudinal sections, endothelia which are apparently perfectly nor- 
mal. Nowhere do the thrombosed vessels show a loss of endothelia 
to any extent. Therefore, the thrombosis can not be attributed to 
a denudation of the vessels of their endothelial lining. The cap- 
sules of Bowman are likewise normal, though a few of them show 
a very moderate degree of thickening; their lining epithelium ex- 
hibits no marked changes. In some places the hyaline thrombi are 
continued not only into the vasa afferentia hut even into the inter- 
lobular arteries. Quite commonly there are seen between the urinif- 
eroua tubules parts of such small vessels filled with hyaline 
thi mil However none an- found m the larger arteries or veins, 
111 some of which finely granular fibrin ind desquimated endothelial 
elK lie present The lessel walls themselves «how no damage 
aside from a minor degiee of denudation of the intima. There is 
m particular no extension f the fibrin through tht, vessel walls, 
nor 11 there am evidence of me ophlebitic oi periphlebitic or 
arteritie processes \owhere do any of the renal blood vessels 
show a laige number cf ! ttiUi a fen are possihh seen inside some 
vascular lumma but even these are not definite \ moderate 
number of bacilli are seen m the Ijmph clefts between the tubules 
ind around tht Maljighian Vodies \ tew slenler long bacilli, 
which retain (.rams stain aie occa lonalh fonnl m the tubules; 
tlie\ represent i po-^tm^rtem invasion 

Case No 16 Eighi iNiuiuii B Bi 



Microscopic examination. — Sections of the kidneys show hyaline, 
fibrin thrombosis of the glomerular capillaries, with an extension 
into the afferent and efferent vessels as well as into the intertubular 
capillaries and small veins. There is general vascular dilatation 
and engorgement of the renal vessels. 
32371 2 
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(Necropsy Protocol No. 10J1. M. N„ male Filipino, 40 years old, from 77 Sacristla 
Street, San Nicolas. Ill als days; died early July 29, 1904. Foatmortem exaral- 
nBtiou about sIk hours after deatb.> 

Anatomic diagiimii — fongcMion nnd iwlema of the lungs; hemorrhagic, 
acute, parenchyma toui nephritis, parenchymatous and fatty degeneration 
of tlie liver; hemorrhagic inHammation of tlie right inguinal and many 
other lyinph glands, extenisiie subserous, submucous, and interstitial hemor- 
rhages. Bubonic plague, plague septieo-pyemia. 

Microscopic examination. — All the renal veaaela, including the 
glomerular capillaries, are much dilated and engorged. Hyaline 
fibrin thrombi are found in a few of the glomeruli. The throm- 
bosis of the glomerulus is, as a rule, not complete and only a part 
of the tuft is closed by fibrin. The thrombi are sometimes con- 
tinued into the vasa afEerentia and efferentia and beyond them. 
A few thrombi are also present in the vasa recta of the medulla. 
The capsular epithelium shows a minor degree of degenerative, but 
no proliferative, change. Sections from the kidneys show an 
extensive infection with plague bacilli, which is mostly localized 
in the glomerular capillaries. Both in the open and in the throm- 
bosed capillaries numerous bacilli may he seen in loose groups or 
sometimes even in dense masses. In the thromljosed vessels the 
bacilli are sometimes between the thrombus and the vessel wall. 
The organisms occasionally extend beyond the glomerulus into the 
vasa interloh\ilares. Here and there, bacilli are found at quite a 
distance from a glomerulus and oocasionally in the capsular space 
and in the uriniferous tubules. 

Case No. 18. Left Fbmoh.vi. Hemobrhauic Bubo. 



Anatomic diagno^s. — Left femoral hemorrhagic bubo; acute hemorrhagic 
nephritis; fatty degeneration of the- liver. Bultonic plague; plague septico- 
pyemia. 

Microscopic examination.— 'I'lie thrombosis of the glomerular 
capillaries in this ease is very extensive — in fact, it is found in every 
glomerulus in the numerous sections examined. In general the 
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ol literati )n of the capillaries is not compl te iii t 1 th tl rwi 1 1 
being ot the tubular ianet\ with in open lumen in the center 
However there are also "seen inan'\ ptrfectly solid and Icnse com 
pletel> obhtLratmg thDmbi In a fair number of places the fibrm 
thrombi in the glomeruli aie of such size that tbev ha*c greatly 

liittnded the les'-ela m the transverse diameter and <ttretched them 
m a longitudinal direction eo that the\ ha* e a sausage like ap 
{>eirin e The afferent and efferent vessels frejueuth show in 
incomplete thrombosiB m the shape of an open fibrin reticuhim 

This network ma^ be continued into the mam branches of the 
afferent *es el anJ is oceaiionalh found e\en m the fine t glomer 
ular capillaiie Here and there but rarch onh one sees fibrm 
filaments which have penetratel through the vessel wall into the 
perivascular tissue From the afferent \esselb the thrombosis cao 
sometimes be followed mto the aiteriffi mterlobulares On the 
other hand thron bi are likewise found m the small mterlobuhr 
ca]illariee into ■which the vasa efferentia bieak up In the sul 
capsular glomeruli free zone m terminal branches of arterife inter 
kbnlareh which lo not su^ph gbmeiuli and m interlobular capil 
lanes of sucli arteries as il«o m mall 1 ranehes of the stellate veins 
obliterating fibrin plugs are likewise encountered. It is thus seen 
.that almost all of the smaller vessels of the cortex are affected by the 
process of fibrin thrombosiB However all of the different sets of 
vessels are not imohed to tlie same extent, the greatest amount of 
obliteration being found m the glomerular capillaries and in their 
afferent and efferent vesnelp In the medulla and also in the 
medullary rays the extent of the thrombosis is quite moderate, 
when eompai-ed with that which is seen in the cortex, hut here and 
there one observes a thrombosed smaller vein, artery, or capillary. 
However, the much-engorged capillan network surrounding the 
straight tubules is almost without exception free from fibrin. 

It is difficult and often impossible to study the endothelial lining 
in those vessels in which the thrombi are quite dense, solid, and have 
completely obliterated the iumina. Where this is not the case — 
wliere we are dealing with thinner tubular wall thrombi or with 
fibrin retienla, or even with solid thrombi which have become 
i^omewhat shrunlcen or retracted— one can generally see well-pre- 
served, apparently unchanged, vascular endothelia. In somewhat 
larger vessels the muscle fibers present a normal appearance. 
Mallory's special stain shows the delicate fibers of the glomerular 
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as well as the other vessels. Neither the capsular nor the reflected 
gSomerular epithelia show any proliferative changes. 

Loose groups of plague bacilli are found here and tiieie in the 
small renal vessels and also in the uriniferous tubules. 

Case No. 19, Left Hemobehaoio Ingctinai. Bubo. 



street, San Nicolas, Died March 7, 190 
on March B, twelve hours after death.) 

Anatomic diagnosis. — Left hemorrhagic inguinal bubo; parenehymatoua 
nephritis; miiitiple subserous and submucous hemorrhages. Bubonic 
plague; plague septico -pyemia, 

Microscopio examination. — The microscopic examination does not show 
any hyaline glomerular thrombosis, but metastatic bacterial emboH are 
found in these structures. Here and there a hyaline cylinder is seen in a 
tubule. (These hyaline casts do not give the tinctorial fibrin roiiction,) 

Case No, 20. Left Hemohbhagic Inguikal Bubo, 



Atiatom,ic diagnosis. — Left hemorrhagic inguinal bubo; hemorrhagic 
inflammation of the left pelvic, iliac, and retroperitoneal glands; heiiior- 
rhagio parenchymatuus nephritis; (edema and congestion of the lungs and 
also of the brain; uterus gravis, menses I to II; bubonic plague and plague 
septicopyemia. 

Microscopic examination. — This is one of the eases in which 
very extensive thrombotic processes in the kidneys, particularly in 
the glomerular vessels, are present. Here we find perfectly solid, 
heavy, completely obliterating thrombi, tubular wall thrombi with 
an open lumen in the center, and also loose flhrim reticula, the latter 
especially in the vasa efferentia. In the glomerular vessels which 
are not completely, but only partly, thrombosed, an cedematous or 
homogeneous swelling of the vessel wall is noticeable. The glomer- 
ular epithelium shows proliferative changes, the nuclei within the 
glomeruli are decidedly increased in nnmher, and the Malpighian 
corpuscles as a whole appear quite solid with little or no open 
capsular space left- 
Thrombi are comparatively scanty in the subcapsular gloraeruli- 
free zone, in the medulla, and in the medullary rays. In one glo- 
merulus, in which the capillaries contain both fibrin thrombi and 
bacterial emboli, a peculiar condition is seen, Waterj' fluid had 
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evidently forced its way betwcon the capsule proper and the epitlie- 
lial lining of the former. The capeulai epithelium in a complete 
intact layer had become desquamated, and a cyst, lined on one side 
by over one-half of the capsule proper and on the other side hy the 
capsular epithelium, had compressed the Malpighian tuft into one 
comer of the capsular space. The tuft with its thrombosed capil- 
laries is seen as a compressed, somewhat crescent-shaped mass in 
one extremity of the capsule opposite the cyst. 

The kidneys show an extensive infection by metastatic emboli, 
composed of dense or loose masses of plague hacilli. These are 
found in the glomerular vessels, in the intertubular capillaries, and 
in small arteries and veins. Interglomerular vessels sometimes 
show both hyaline fibrin thrombi and bacterial emboli, but the 
number of the latter is very much smaller than that of the former. 
In other words, we see hyaline thrombi in almost all of the glomer- 
ular capillaries, but bacterial invasion only here and there. Bacilli 
are also found in the perivascular and in the interlobular lymph 
spaces. The thrombotic processes are evidently independent of the 
bacterial invasion, and much of the latter in this case is undoubt- 
edly due to postmortem growth, since the kidneys as well as all 
organs show numerous large, cylindrical, Gram-staining bacilli, 
which are commonly found in Manila in necropsies which are 
made a considerable time after death. 

It might also be mentioned here that in sections fixed by Zenker's 
fluid and stained according to Weigert's fibrin method, plague 
bacilli often retain the gentian violet. That this is indeed the 
case may be confirmed by the use of other stains and by comparing 
alternating sections of short series. In sections from blocks of 
tissue fixed in the Mueller-Orth mixture the fibrin has lost its 
characteristic tinctorial reaction, and when treated by Weigert's 
method it appears so hazy that it is entirely unrecognizable, neither 
its homogeneous hyaline appearance nor its fibrous character in 
other places showing well. If such sections, from material fixed in 
Slueller formalin, are stained with hematoxylin and cosin, tlie 
obliterated glomerular vessels do not furnish a clear picture. The 
boundaries of the thrombi are indistinct and the eoagula appear 
continuous with the vessel walls. The latter themselves create the 
impression of being in a state of swelling and hyaline degeneration. 
Sections fixed in corrosive-sublimate solution and colored with a 
\-iiriety of stains, including carmin-Weigert, eosin-methylene-blue, 
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Van Gieson, Mallory, etc., clearlj show that a hyaline degeneration 
of the vessel walls does not exist, but is one simulated by the faulty 
method of fixation. 

A somewhat superfieiai examination of the placenta in this case 
failed to show any invasion by the plague bacillus. This result la 
in accord with the observation of the German Plague Commission 
on several fcoti from females dead from plague. 

Case No. 21. Left Subjiental Bubo. 

(Necropsy Protocol No, 1027. F. C, a Fillpina, 14 years old, from 195 Plaaa Leon 
XIII, Tooflo. Died after a short illaess of unknown duration on September 7, 
1904. at 7.10 o'clocli p. m. Postmortem examination made on September S at 
3 o'clock p. m.) 

Anatomio diagnosis, — Congestion and parenchymatous degeneration of the 
kidneys; congestion and (edema of the lungs; one necrotic focus of the livei- 
with congestion and fatty degeneration; multiple aubaerous and submucous 
hemorrhages; left submental hemorrhagic bubo. Bubonif^ plague nnd plague 
septico-pyemia. 

Microscopio examination. — No hyaline thrombi in the glomeriilar capil- 
laries or in any of the other rena! vessels. 



(Necropsy Protocol No. 889. E J a male Filipino 63 years old from 142 Caba 
lleroB Street, San Nicolas. Died February IR 190* at 1 o clock p m 111 fiie 
days ; cause o( death unknown Po-tmortem oatnlnatioa made February 19 at 
8.45 o'clock a. m., about twentv hours after death ) 
Anatomio diagnosis. — Congf^tion and ipcUma of the hmgs, congestion and 

parenchymatous degeneration of the kidneys, aubseroui and submucous 

hemon'hages; right eerviutl hnho Bubonic plague and plague >ieptieo 

pyemia. 

Microscopic examination -~^o hj'ilinc thrombi in thi. tlumtiulii f ipil 

lariea or in any of the other renal veaiels 

Case No. 23. Eight Axillary Bubo. 



Anatomic diagnosis. — Congestion and fedema of the lungs parenchjmitou* 
degeneration of the kidneys; right axillary hemorrhagic bubo, general 
swelling, hypertrophy, and congestion of the lymph glands Bubonic plague 
and plague septico-pyemia. 

Microscopic .examination.— In the kidneys all tht. \essels are much 
dilated and engorged, particularly the glomerular capillaries. Here 
and there i]i the glomeruli an incomplete fibrin thrombosis is met 
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with. Groups of plagae bacilli are fonnd in the gloiuenilar and 
intertnbular vessels, some of them amounting to fairlv dense masses 
of bacteria. A very few isolated bacilli are ^ov.w buro and there 
in the Tiriniferous tubules. 



> 901 Filipino t 



Anatomto diaqnusw — Congestion nnfl CDderaa of tliB lun^-. piienrliim 
ntoii'. defreneiation of thu kiiineys emliolism of the (uliiionu\ iitpvj 
inguinal buboea Bnbonic plague and plague pneumonii 

IfiiToscopto elimination — ^"flo Malmp thiombi in the glomeniln eipil 
anes or in ani of the other renal lessel'' 

( ASE No 2> Left Hewohbhagic ^bmokal Blbo 

I Necropsy Proto(Ol No 1141 A L male FLlipino lajparsold from 1 U PrlnLipe 
btreet Saa Nt olas Died March 1 1<I 5 p m Postmortem p\aminat en per 
formed Marth 17 1W> twe^t^ boura after death ) 

J.nii(omic diaqnoats — Left hemorrhagic femoial bubo imill lobular 
focu^ in the lower lobe of the right hmg genenl pulmoiiiir^ pon|,estion 
and cedema enlanrement and -oftening of the spleen congeition of tlie 
kidneva and parenchymatous nephritis hulKimc and pneumfnie plague 
(Smears from the pulmonary lobular focus show nunierouB pHffue bacilli 
as do aUo smears from the bubo and from the spleen | 

Microscoptc eramtnation — In this case the kidney' do not show anv 
lualine thrombosis or anv metastatic l>acterial emboli but nitliout regu 
larity aa to distribution all through the tissues la found the cylindrical 
postmortem baiillu': tiefore mentioned An intere>itinj; pathologic change 
'■een in this oaae la a proliferation of the glomerular epithelium The 
proliferated capsular epithelium proper on the inner surface of Bowman a 
capsule forma crescentic masses nhich frequenth fill out the cajisular 
'I-Ue The refletted epithelium la likCMjae increased and the jjinmernlai 
lessels are greatly dilated ind engorge 1 



Case No. 29. Phimari 

INecropsy Protocol No. 970, A, Q,, Ctilnese, male, 30 years oia, a shopkeeper from 
67 Tetuan Street, Santa Crui. Ill sin days. Died May 18, IBOt, at 10,30 o'clock 

Anatomic rfiajiiosts.— Parenchymatous degeneration of the kidneys; fatty 
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and parenehymatoua degeneration of the liver; multiple subserous and sub- 
mucous hemorrhages; lobular pneumonia of the right lung. Plague pneu- 



Aficroscopio examination. — No hyaline thrombi foim<i 
3apillaries or in any of the other renal vessels. 

Case No. 27. Primaby Uncompijcatbd Pi.a.(iue P 



Anatomic diagnosis.— Parenchymatous degeneration of the kidneys and 
liver; multiple subserous and submucous hemorrhages; pneumonia; acute 
adhesive fibrinous pleurisy. Plague. 

Mieroscopie examination.— 'No hyaline thrombi are found in the glomer- 
ular capillaries or in any of the other renal vessels. 

Cabg No, 28. Plague Pi/eusionia. 

(Necropsy Protocol No. 1116. J, W. H., male, American ICaucaslan), 28 years 
old, from Intramuros. Diefl February 20. 1905, after an UlneaB of two days. 
Postmortem examination fifteen hours after death.) 

Anatomic diagnosis. — Lobular pneumonia of the right lower lobe; great 
congestion and cedema of both lungs; acute pai'enchymatous nephritis; fatty 
degeneration of the liver. 

Microscopic examination.— No hyaline thrombi in the glomerular capil- 
laries or in any of the other renal vessels. 



Cask No. 2!), Pbimary Pi.Ai 



(Necropsy Protocol No, 962. F. 3,, Fllipina, female, 30 years old, from 148 Anda 
Street, Intramuros, Manila, Died May 7, 1904, at 5.30 p, m. Cause of death 
unknown. Plague suayected, Poetmortem examination made sixteen hours after 
death,) 

Anatomic diagnosis. — Lobular pneumonic foci; congestion and beginning 
diffuse red hepatization of both lower lobes ; general congestion of the lungs ; 
subpleural hemorrhages; congestion and parenchymatous degeneration of 
the liver and kidneys ; submucous hemorrhages in the gastric and intestinal 
mucosa; hemorrhagic endometritis; microcyatic degeneration and ooi^stion 
of the left ovary. Plague pneumonia and septiesemia. 

Microscopic examination. — The most striking histologic change 
ill the kidneys are metastatic emboli in the glomerular capillaries, 
completely filling some of the loops of the tufts. However, such 
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emboli are found in a limited numljer of glomeruli only; nor are 
any tufts seen where all the capillaries are obliterated. The embolic 
closure is generally confined to one lobe of a glomerulua. Some- 
times the embolic bacterial mass extends into the afferent or efferent 
vessel (it is impossible to decide which of the two is affected). 
In the neighborhood of such thrombosed vessels there are small 
microscopic areas of blood extravasation, in which few bacilli are 
found. Ail the renal vessels are much engorged, particularly the 
small vessels, and the interstitial tissue is quite cedematous. Small 
microscopic areas of blood extravasation are encountered all througli 
the sections. A few bacilli are often seen in such areas as well as 
in the tubules, the lymph clefts, and even occasionally in the small 
arteries and veins. The tubular epitheliuju shows profound cloudy 
swelling and fatty degeneration. Hyaline fibrin thrombi are not 
present in the renal tissue. 

GROUP VI. PRIMARY PLAGUE SEPTICEMIA. 



AnatomiB diagnosis — ( (ingestion and oedema, of th? Iuhrs fatty degenera- 
tion of the liver leute parench^ matouB nephritic multiple sutwerouB and 
submueous hemorrhages (lungs, heart, kidneys, ureters, bladder, stomach, 
intestines). Plague septicaemia. 

Microscopic examination. — The histologic changes In the kidneys 
are very profound. There is universal cloudy swelling and fatty 
degeneration of the tubular epithelium. The tubules are generally 
filled with granular detritus, and in many instances sharply outlined 
hyaline casts are found. These hyaline masses are composed of a 
homogeneous material (staining with eosin and somewhat with 
methylene blue) ; however, this does not give the tinctorial fibrin 
reaction. The glomerular capillaries are generally not much 
altered, but here and there a partial hyaline (fibrin) thrombosis 
can be seen. Occasionally one observes an intortubular thrombosed 
vessel. Plague bacilli are found in small groups in some of the 
glomeruli ; they are also observed both in the capillaries and between 
them. A very few isolated organisms are encountered in the 
interstitial connective tissue between the tulmles. 
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(Necropsy Protocol No. 1082. T. B., FUiplna, female, 13 years of age, from 316 
Cablldo Street, intramuroE. Ill two days. Died JatiuatT 30, 1905. Poetmortem 
fxamtnatfon made tweaty-four hours after desth.) 

Anatomic diagnosis — -MiiltiplL gHbeeroui nnU submucoii'. Iieinoiihnjre^ 
pnrenehjmatoTiB nepliritis longestntii and (edema of the lunjis PHgue 
septiwemia. (Smears from thp apleen iihich is moderateli enlarged 'iliow 
many plague bacilli tho-e from the Iner the kidiievf. and the glands show 

Microscopic examination. — Some capillary loops in a few glomer- 
uli and Kome extraglomenilar vessels show hyaline fibrin tlirombi. 
Ijon^e, isolated groups of plague bacilli are found iu thi! tubules, 
the capsular spaces, and the renal blood vessels. 



L'pun rt'viowing tlie results of the examination of 13 cases in 
which hyaline fibrin thrombi were found in the glomerular capil- 
laries and in other renal vessels, we arrive at the following general 
conclusions : 

The thromboses may be of a moderate degree and may be found 
only in a small proportion of the renal vessels; or they may be of 
ft most extensive character, involving a large number. In general 
it may be stated that the thrombosis is always most profound in the 
cortex, and much less so in the medulla. However, the latter is 
never entirely free. As a rule, to which none of our cases were an 
exception, the thrombosis is always most profound in the glomerular 
capillaries and in the afferent and efferent vessels. Sext in order 
of frequency stand tlie interlobular vessels and the intertubular 
capillaries of the cortex. In ease of a moderate thrombosis, only 
a few of the glomerular capillaries are occluded. The rest are free 
and are then generally more or loss engorged with blood; however, 
they occasionally may be empty and collapsed, but great engorge- 
ment of the renal vessels is generally the rule in plagiie. In more 
severely affected eases a greater pro[iortion of the glomerular vessels 
is occluded, and the afferent and efferent vessels are likewise obliter- 
ated. In the ones where the highest degree of thrombosis occurs, 
it may be difficult to find a single glomerulus in which this has not 
occurred to a greater or less extent. In such cases thrombi are in 
fact present in all the different sets of vessels of both cortex and 
medulla. We find them in the subcapsular glomeruli-free zone, in 
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the capillaries, and in tlii' temiijial brandiGB of the interlobular 
arteries. They are seen in the glomeinlar capillaries, the afferent 
and efferent vessels, the interlobular arteries, and the intertubiilar 
capillaries of the cortex. In such cases we also find quite a jiumber 
of yasa recta of the medulla obliterated. In favorable eectiona we 
may occasionally be able to follow the thrombosis from a larger 
artery into the smaller branches and into the capillaries. The 
thrombi vary much in degree of density. We may encounter per- 
fectly solid, heavy ones, whieli even in the thinner sections appear as 
hyaline structureless masses, which have greatly extended the vessel 
and stretched it, both in a transverse and in a longitudinal direction, 
so that it appears very much like a sausage contained iji a thin skin; 
or, on the other hand, we may find tubular wall thrombi with open 
luniina in the center, or a solid thrombus, which, however, does not 
completely fill the vessel, but leaves a circular lumen between itself 
and the vessel wall. We also see thrombi which are distinctly 
fibrous in structure, being composed of longitudinally and reticu- 
larly arranged filaments. Or again, we encounter thrombi made up 
of a very loose reticulum. The vessel walls, as a rule, show no 
appreciable morphologic changes. The intima and its endothelium 
are well preserved, and in the small arteries we see well-preserved 
muscle fibers. However, if the thrombi are quite solid and dense, 
then the vessel walls generally show a minor degree of injun-, and 
their cellular structural elements can not be clearly distinguished. 
In most of the eases in which we found hyaline thrombi in the 
renal vessels, bacterial emboli were not encountered. However, in 
other instances, such emboli are present either as dense bactei-ial 
masses or as loose groups of plague bacilli. In such cases in one 
place in the section there may be seen a bacterial embolism and in 
another a hyaline thrombosis, and occasionally one may encoimter 
thrombi and invading bacteria in the same area. Rut it is per- 
fectly clear, as a careful examination will reveal, that the bacterial 
invasion is not the cause of the thrombus formation, because the 
latter, as a rule, occurs quite independently of the former. 
Among our 31 cases there are instances with profound thrombosis 
but without bacterial invasion of the kidneys, and on the other 
hand, of extensive metastatic bacterial emboli without hyaline 
thrombi. As a general rule, whert^ we find extensive hyaline 
thrombosis in the primary bubo and in the spleen, we also encounter 
it in the kidneys. 
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We have asked ourselves: Where in the kidneys do the vas- 
cular thrombotic proeeeaes begin and how do they spread? We 
are unable to give an entirely satisfactory answer to this ques- 
tion. It is evident that the glomerular capillaries and the afferent 
and efferent vessels are most generally and most profoundly 
involved, but even where we find in these sets of vessels only a 
very moderate involvement, we also find at least some fibrin oblitera- 
tion in the capillaries of the tnbuU contorti, which are the branches 
of the vasa efferentia. It appears quite probable that the process 
begins in the glomerular capillaries and spreads simultaneously 
along the afferent and efferent tracts, reaching the interlobular 
arteries of the former and the vasa recta spuriie of the latter. In 
both mild and severe cases of renal thrombosis some thrombi are 
also found in the medulla and in the medullary rays, in places 
quite remote from the glomeruli. Here there probably occur some 
foci of the thromboses, which arise independently of the earliest 
ones in the glomerular capillaries. We are firmly of the opinion 
that the formation of the renal hyaline thrombi occurs independ- 
ently of the presence of the plague bacillus and that it is due to 
toxines of this micro-organism circulating in the blood, but exactly 
how these toxines give rise to the thrombus formation is a question 
which we are at present unable to answer. Very probably they may 
have a deleterious influence upon the vascular endothelium, but 
certainly they do not ordinarily produce a manifest, demonstrable 
morphologic change either in the intima or in the renal vessel walls 



According to the intensity of the process, the 12 cases in which 
thrombosis in the renal vessels was encountered may be divided 
into three groups, viz : 

Thrombosis of a moderate degree: Cases Nob. 11 (1143), 14 
(928), 17 (1011), 23 (973), 30 (983)— 5 cases. 

Thrombosis of a higher degree: Cases Nos. 3 (989), 13 (1183), 
ir>. 31 (1082)— 4 cases. 

Thrombosis of a very high degree: Cases Nos. 15 (910), 18 
(1127), 20 (1157)— 3 cases. 

Extensive and frequently occurring hyaline fibrin thrombosis of 
the glomerular capillaries and of the other renal vessels has not 
often been found in human infections diseases, at least not in a 
liigli percentage of the larger series of eases examined, and in 
animal diseases only in the example cited by Welch (swine plague). 
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A review of tlie literature on the subject of glomerular thrombosis 
was published in Bulletin N"o. 93. 

CONCLUDING REMARKS. 

Id conclusion we wish to t^niphasize again the frequent oecnrreiice 
of renal hyaline fibrin thrombosis in bubonic plague. We have 
found this histopathologic change in nearly 40 per cent of our 
eases, viz, in seven out of the first series of twenty and in live out 
of the second series of eleven. As the familiarity of the observer 
with this condition increases, his ability of finding it macroscopic- 
aily becomes greater. In those cases in which we find very profound 
thrombosis, this process probably extends over the entire cortex ; but 
in those of moderate intensity it is found, it appears, only here and 
there throughout the cortical tissue. Therefore in such eases as the 
latter one must be critical in the selection of the microscopic mate- 
rial. Quite generally the congestion and engorgement of the kidneys 
in plague is verj' great, and the enlarged glomeruli stand out as 
dark-red points on a contrasting background of cloudy and grayish- 
yeilow convoluted tubules, but the glomeruli obliterated by fibrin 
thrombi themselves assume a granular, shining, grayish-white ap- 
pearance, and they may, after a little practice, easily be recognized 
with the naked eye. 

Our plague material, which is in no way an exceptional one, but 
on the contrary an average typical collection of eases, juBtifies the 
conclusion that plague in man is, among all human diseases in 
general, the one in which highly characteristic hyaline thrombotic 
processes in the glomeruli and in the renal vessels at large arc most 
frequently encountered. These important processes have heretofore 
not been sufficiently considered, wrongly interpreted, and generally 
have been altogether overlooked. In the literature of plague a 
hyaline degeneration of the vessel walls in the kidneys and in other 
organs is frequently mentioned, but, as pointed out by the author 
in this publication and in previous ones, we are not concerned at all 
with such a condition, but with primary hyaline thrombotic processes 
presenting in the elements of the vessel wall themselves only occa- 
sional and comparatively very insignificant secondary degenerations. 
Likewise in the plague bubo we are generally encountering primarily 
a true hyaline thrombosis, and only later, after general tissue 
necrosis in consequence of enormous bacterial invasion, do we find 
extensive degeneration and complete necrosis of the vessel walls. 
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It is of course impossible to derive any unlighteiimcnt as to tlie 
initial changes in the vessels from the profoundly necrotic tissue of 
the plague bubo, as the condition encountered represents the final 
product of a most destructive process. The kidneys form a much 
more favorable material for the study of the initial changes in the 
vessel in the thrombotic processes, because death occurs before such 
profound alterations as are found, as a rule, in the original plague 
bubo take place. 
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RK ]. TliioiiibosiB of interlobular mid afferent vrasel and of inter- 
glonieiular eapillaries. A bend, cut transversely, indicates 
the place where the afferent vessel is given off from the iiitev- 
lobulav one. From case No. 15 (910). 

2. Thin, fllanientoua fibrin thrombus in the afferent vpssel of ii 

giomenilua. From eaae No. 2 (980). 

3. Thrombosed glomerulus. Section stained with Mallory's eon- 

neftive-tissue anil in-blue atain. Tubular wall thrombi and 
eomieetive tissue framework are shown. From case No. 18 
(1127). 

4. Heavy, dense thrombi in the interlobular capillaries of the 

cortex. I Branches of the efferent vessels between the tubuli 
eontorti.) From Ease No. 15 (910). 

5. I>oose thrombus in the intertubular capillaries of the cortex. 

(Branches of the uffvrent vessel between the tubuli eontorti.) 
From ease No. 20 (1157). 

(i. 7. Fibrin network in the afferent vessel of a glomerulus at the 
entrance into the latter. From case No. 20 ( 1157 1 . 

H. Tnbulai' wall thrombi in the jnterglomerular eapillariea. From 
ease No. 18 (11271. 

9. Artery and branch in cortex, completely obliterated by a heavy, 
dense thrombus. In the longitudinally cut artery some endo- 
thelial and muscle cells are shown. From case No. 18 (1127). 
lit. Heavy thrombus in an interlobular artery. Vesspl wall well 
presen-ed. From case No. 18 (1127). 

11. Loose, fibrous thrombus in an interlobular vessel of tlie '■oites, 

showing a well-preserved normal vessel wall. From case 
No. 18 (1127). 

12. Cyst formation in a glomerulus with coraprcssioti of the throm- 

bosed tuft. From case No. 20 (1157). 



' All the -illustrations are photomicrogi'aphs prepared by the aid of a 
large Zeiss camera from paraffin- embedded sections, fixed in Zenker's 
fluid and stained with carmine and Weigert's gentian- violet, unless other- 
wise stated. The objectives used were DD and homogenous oil immersion, 
2 millimeters; aperture 1.40, and projection ocular N"o. 4. l.^ngth of 
bellows of csmieia, generally 35 centimeleis. 
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E 13. Looao thrombus in a terminal branch of an interlobular 
in the glomeruli-free subcapsular zone oE the coi'tex. 
wall normal. From case No. 20 (1157). 

14. Fibrin network in a vein in t)ie medulla. From case ] 

(1143). 

15. Heavy, ilenae tortuous tlironibus in a vein in the medulla. 

case No, 18 (1127). 



10. Heavy thrombi in 
No. 15 (910). 

17. Bacterial embolisn 

No. 18 (1127). 

18, Bacterial embolisn 



the 



I of the tnedulli 



capillary of the medulla. From c 



1* and fibriu thrombus in an interglomerular 
vessel cut transversely. Eosin and methj'leue-btue stain, 
o, Bacterial embolism; 6, Fibrin thrombus. From ease No. 18 
11127). 
19. Fibrin network and bacterial embolism in an afferent vessel just 
at the entrance into the glomerulus, Eosin and methylene- 
blue stain, a. Bacterial embolism; 6, Fibrin nctnork. Prom 
ease No. 20 (1157). 
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